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SPECIFICATION 

(54) [Title of the Invention] Signal transmission circuit 
for electronic endoscope apparatus 

(57) [Abstract] 

[Object] To reduce the number of digital signal 
transmission lines between the electronic endoscope and the 
processor to provide an economical configuration. 
[Configuration] A first signal processing circuit 18 for 
digital processing forms a luminance signal and color- 
difference signals R-Y and B-Y. The R-Y and B-Y signals are 
subjected to time-division multiplexing by a multiplexer and 
are transmitted from an electronic endoscope to an external 




processor. The number of digital signal transmission lines 
can be thereby reduced. It is preferred that the time- 
division multiplexed color-difference signal be transmitted 
at a lower transmission rate than the luminance signal in 
order to facilitate subsequent signal processing, and that a 
synchronous clock synchronized with the time-division 
multiplexed color-difference signal be sent in order to 
facilitate demultiplexing . 

[Claims] 

[Claim 1] A signal transmission circuit for an electronic 
endoscope apparatus, wherein a digital signal processing 
circuit for applying digital image processing to a video 
signal output from a solid-state imaging device to generate 
a luminance signal and color-difference signals and a 
multiplexer for time-division multiplexing the color- 
difference signals output from the digital signal processing 
circuit are provided on an electronic endoscope side; a 
demultiplexer for demultiplexing the time-division 
multiplexed color-difference signal is provided on an 
external processor side; and the luminance signal and the 
time-division multiplexed color-difference signal are 
transmitted from the electronic endoscope to the processor 
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unit side. 

[Claim 2] A signal transmission circuit for an electronic 
endoscope apparatus according to Claim 1, wherein the time- 
division multiplexed color-difference signal is transmitted 
at a lower transmission rate than the luminance signal. 
[Claim 3] A signal transmission circuit for an electronic 
endoscope apparatus according to Claim 1, wherein 
synchronous clock signals synchronized with the luminance 
signal and the time-division multiplexed color-difference 
signal are sent. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to signal transmission circuits for electronic 
endoscope apparatuses, and more especially, to the 
configuration of a signal transmission circuit for 
transmitting a digitally processed video signal from the 
electronic endoscope side to the processor unit side. 
[0002] 

[Related Art] Previously-known electronic endoscope 
apparatuses for observing the inside of a body cavity such 
as a digestive canal, the inside of a thin tube of a 
structure, and the like use an electronic endoscope 



- 3 - 




(electronic scope) having a charge coupled device (CCD) , 
which is one of solid-state imaging devices, at the tip. In 
the conventional electronic endoscope apparatuses, a 
connector is used to connect the electronic endoscope to an 
external processor unit which performs various types of 
signal processing. In recent years, proposals have been 
made to perform image processing for the video signal 
obtained by the CCD, such as amplification and gamma 
processing, primarily on the electronic endoscope side, for 
the purpose of making it easier to perform processing suited 
to the characteristics of each electronic endoscope. In 
that case, appropriate image processing can be carried out 
by performing analog-to-digital (A/D) conversion of the CCD 
output and digital processing of the video signal. 
[0003] 

[Problems to be Solved by the Invention] The digital 
processing in the conventional electronic endoscope 
apparatuses described above requires digital-to-analog (D/A) 
conversion of the video signal when the signal is 
transmitted from the electronic endoscope side to the 
external processor unit. The external processor unit also 
needs to perform both A/D conversion and D/A conversion, in 
order to store the signal in memory and to perform various 



- 4 - 




types of processing. That is, the signal output from the 
CCD has to undergo A/D conversion and D/A conversion twice 
each before it reaches the monitor. This duplication 
results in image degradation and is a waste of configuration. 
[0004] The present applicant has made a proposal to perform 
digital transmission of a video signal from the electronic 
endoscope to the external processor unit, but this approach 
presents the following problem. Fig. 4 shows the 
configuration of an electronic endoscope apparatus in which 
digital transmission is performed. As shown in the figure, 
an electronic endoscope 1 has a CCD 2 and a first signal 
processing circuit 3. The first signal processing circuit 3 
performs A/D conversion of the output from the CCD 2, 
performs image processing for the digital video signal, such 
as amplification and gamma processing, and forms a luminance 
signal Y and color-difference signals R-Y and B-Y (R stands 
for red; B stands for blue) . An external processor unit 5 
has a memory 6 and a second signal processing circuit 7. 
The video signal is stored in the memory 6, and read by the 
second signal processing circuit 7 in accordance with the 
operating conditions. In this way, the image processing is 
performed, as instructed by operations such as freeze. 
[0005] If eight-bit data processing is performed for the 
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digital signals output from the first signal processing 
circuit 3, at least 24 transmission lines are necessary 
because the Y signal and the R-Y and B-Y color-difference 
signals carry eight bits each. The resultant circuit is 
rather complicated, and a large connector is needed to 
connect the electronic endoscope 1 and the external 
processor unit 5. 

[0006] The present invention has been made to solve the 
problems described above. An object of the invention is to 
provide a signal transmission circuit for electronic 
endoscope apparatuses, which can be economically configured 
by reducing the number of transmission lines between the 
electronic endoscope and the processor unit, through 
multiplex transmission of the color-difference signals. 
[0007] 

[Means for Solving the Problem] In order to achieve the 
object described above, a signal transmission circuit for an 
electronic endoscope apparatus of Claim 1 of the present 
invention is characterized in that a digital signal 
processing circuit for applying digital image processing to 
a video signal output from a solid-state imaging device to 
generate a luminance signal and color-difference signals and 
a multiplexer for time-division multiplexing the color- 
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difference signals output from the digital signal processing 
circuit are provided on an electronic endoscope side; a 
demultiplexer for demultiplexing the time-division 
multiplexed color-difference signal is provided on an 
external processor side; and the luminance signal and the 
time-division multiplexed color-difference signal are 
transmitted from the electronic endoscope to the processor 
unit side. A signal transmission circuit for an electronic 
endoscope apparatus of claim 2 of the present invention is 
characterized in that the time-division multiplexed color- 
difference signal is transmitted at a lower transmission 
rate than the luminance signal. A signal transmission 
circuit for an electronic endoscope apparatus of claim 3 of 
the present invention is characterized in that synchronous 
clock signals synchronized with the luminance signal and the 
time-division multiplexed color-difference signal are sent. 
[0008] 

[Functions] In the circuit described above, since the 
multiplexer combines the R-Y and B-Y color-difference 
signals by time division multiplexing, the Y signal and the 
multiplexed color-difference signal are transmitted over two 
channels. It is preferred that the multiplexed color- 
difference signal be transmitted at a lower transmission 
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rate than the luminance signal, so that subsequent signal 
processing is facilitated. Because a phase shift can be 
prevented from occurring in the image processing, 
improvements in image quality can be expected. 
[0009] Synchronous clock signals synchronized with the 
luminance signal and the time-division multiplexed color- 
difference signal are also transmitted to the external 
processor unit side simultaneously. Accordingly, the 
demultiplexer forms demultiplex signals in accordance with 
the synchronous clock signals and accurately demultiplexes 
the R-Y and B-Y color-difference signals. 
[0010] 

[Embodiment] Fig. 1 shows the configuration of a signal 
transmission circuit for an electronic endoscope apparatus 
according to one embodiment of the present invention. Fig. 
2 shows the entire configuration of the electronic endoscope 
apparatus. As shown in Fig. 2, an electronic endoscope 10 
is connected to an external processor unit 12 by a connector 
11, and the electronic endoscope 10 has a CCD 13 at its tip 
and also contains a light guide 14. The light guide 14 is 
coupled to a condenser lens 15 and a light source 16 in the 
external processor unit 12. The light source 16 is turned 
on and off by a light source control unit 17, and 
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illumination light is guided through the light guide 14 to 
the tip. 

[0011] The CCD 13 is coupled to a first signal processing 
circuit 18 and a microprocessing unit (MPU) 19. The CCD 13 
reads the information of each pixel as a video signal, as 
controlled by the MPU 19. The video signal is subjected to 
A/D conversion and digital image processing, such as 
amplification and gamma processing, in the first signal 
processing circuit 18. The external processor unit 12 
includes a timing generator 20, which forms various control 
signals. 

[0012] The first signal processing circuit 18 includes 
transmission processing circuits as shown in Fig. 1. In the 
present embodiment, a matrix circuit 22, which receives R, G, 
and B video signals (mix signal group) , and a multiplexer 23 
are provided therein. The matrix circuit 22 performs 
operations to form a luminance (Y) signal and R-Y and B-Y 
color-difference signals from the R, G, and B video signals. 
The multiplexer 23 receives the R-Y and B-Y signals and 
performs time division multiplexing. The multiplexer 23 
does not modulate but combines the portions of the R-Y and 
B-Y signals output from the first signal processing circuit 
18 alternately in a time-division manner. The time-division 
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multiplexed color-difference signal is transmitted at an 
interval of 2/fc, which corresponds to a half of the 
transmission rate of the luminance signal having an interval 
of 1/fc (for instance, fc = 14 MHz). The MPU 19 supplies 
the multiplexer 23 with a signal having an interval of 2/fc 
as the synchronous clock signal for the color-difference 
signal . 

[0013] In the external processor unit 12, a demultiplexer 
26 receives the multiplexed color-difference signal through 
a memory 25 and separates the signal into individual color- 
difference signals, and the demultiplexer 26 is connected to 
a second signal processing circuit 27. The MPU 19 in the 
electronic endoscope 10 supplies the demultiplexer 26 with 
the synchronous clock signal and an identification signal 
for indicating whether each part of the transmitted signal 
comes from the R-Y or B-Y color-difference signal. The 
demultiplexer 26 forms R-Y and B-Y demultiplex signals in 
accordance with the synchronous clock signal for the color- 
difference signal . 

[0014] The function of the embodiment configured as 
described above will next be described with reference to the 
operation waveforms shown in Fig. 3. When the light source 
16 shown in Fig. 1 is turned on, the illumination light is 
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guided through the light guide 14 to the tip of the 
electronic endoscope 10 and lights the object to be observed. 
The image of the object is captured by the CCD 13. The 
video signal obtained by the CCD 13 is sent to the first 
signal processing circuit 18, where the signal is subjected 
to prescribed types of image processing such as 
amplification and gamma correction. The resultant R, G, and 
B signals (group of signals in which the R, G, and B 
components are mixed) are supplied to the matrix circuit 22. 
[0015] The matrix circuit 22 performs prescribed operations 
in accordance with the input signals, and forms the Y signal, 
R-Y signal, and B-Y signal. As the luminance signal, Yi, Y 2 , 
and so on are output at an interval of 1/fc, as shown in Fig. 
3(a). The multiplexer 23 receives the R-Y signal and B-Y 
signal and performs time-division multiplexing. More 
specifically, the multiplexer 23 forms a signal by 
sequentially combining the individual portions of the R-Y 
signal such as (R-Y)i and (R-Y) 2 and the individual portions 
of the B-Y signal, such as (B-Y)i and (B-Y) 2 alternately at an 
interval of 2/fc on the time axis, as shown in Fig. 3(b). 
Accordingly, as shown in Fig. 1, the color-difference 
signals can be transmitted over a single channel (eight 
transmission lines, for instance), and the video signals 
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including the Y signal can be transmitted over two channels. 
[0016] The color-difference signal is transmitted at a half 
of the transmission rate of the Y signal in the present 
invention. Because the color-difference signal has a 
narrower band than the Y signal, the transmission rate of 
the color-difference signal is reduced in order to 
facilitate the subsequent signal processing. The reduced 
transmission rate makes it easier for the demultiplexer to 
separate the color-difference signals and also enhances the 
ease of phase-shift management in the subsequent signal 
processing. In addition, since the color-difference signals 
are not modulated in the embodiment, subcarrier phase 
management is not required in the subsequent signal 
processing. 

[0017] The Y signal and the R-Y and B-Y signals are 
transmitted over two channels to the external processor unit 
12, where the signals are supplied (through the memory 25) 
to the demultiplexer 26. At the same time, the synchronous 
clock for the luminance signal, shown in Fig. 3(c), the 
synchronous clock for the color-difference signal, shown in 
Fig, 3(d), and the identification signal, shown in Fig. 3(e), 
are also sent to the side of the external processor unit 12 
via control lines. The R-Y and B-Y demultiplex signals are 
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formed, as shown in Fig. 3 (f) and Fig. 3 (g) respectively, 
in accordance with the synchronous clock for the color- 
difference signal. Then, the color-difference signals are 
separated from the multiplexed signal, shown in Fig. 3(b), 
in accordance with the demultiplex signals and the 
identification signal. The R-Y and B-Y demultiplex signals 
enable the intermediate parts of the color-difference 
signals to be detected and latched, whereby the R-Y signal 
and the B-Y signal are extracted, as shown Fig. 3(h) and Fig. 
3(i). The luminance signal is demultiplexed in the same 
manner, by using a demultiplex signal formed in accordance 
with the synchronous clock. 

[0018] The demultiplexed Y signal, R-Y signal, and B-Y 
signal are processed in the second signal processing circuit 
27 for monitor output and sent to a monitor. 
[0019] The time-division multiplexed signal is transmitted 
at a half of the transmission rate of the Y signal in the 
embodiment described above. The transmission rate can be 
set to any other level lower than the transmission rate of 
the Y signal, such as one third the transmission rate of the 
Y signal. 
[0020] 

[Advantages of the Invention] As has been described above, 
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the signal transmission circuit of claim 1 of the present 
invention forms a luminance signal and color-difference 
signals by means of digital image processing, and transmits 
the time-division multiplexed color-difference signal to the 
external processor side. Accordingly, the digital video 
signals can be transmitted over two transmission channels. 
The transmission lines are simplified, and the number of 
connector pins is reduced. In addition, the digital signal 
transmission eliminates the need for duplication of 
conversions between analog and digital signals, so that 
image degradation can be prevented, and the configuration of 
the entire apparatus can be simplified. 

[0021] In the signal transmission circuit of claim 2 of the 
present invention, the time-division multiplexed color- 
difference signal is transmitted at a lower transmission 
rate than the luminance signal, so that the processing of 
the color-difference signal after the transmission is 
facilitated, and phase matching is simplified. 
[0022] The signal transmission circuit of claim 3 of the 
present invention sends synchronous clock signals 
synchronized with the time-division multiplexed color- 
difference signal and the luminance signal respectively, so 
that the color-difference signals can be demultiplexed 
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easily and accurately. 

[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a block diagram showing the 

configuration of a signal transmission circuit for an 

electronic endoscope apparatus according to one embodiment 

of the present invention. 

[Fig. 2] Fig. 2 is a block diagram showing the entire 
configuration of the electronic endoscope apparatus of the 
embodiment . 

[Fig. 3] Fig. 3 shows signal waveforms illustrating the 
operation of the circuit of the embodiment. 
[Fig. 4] Fig. 4 is a schematic block diagram showing the 
configuration of a conventional electronic endoscope 
apparatus . 

[Description of symbols] 

1 and 10: Electronic endoscopes 

2 and 13: CCDs 

3 and 18: First signal processing circuits 
5 and 12: External processor units 

7 and 27: Second signal processing circuits 
19: Microprocessing unit 
22: Matrix circuit 
23: Multiplexer 
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26: Demultiplexer 



[Fig. 1] 

18 (10) : First signal processing circuit 
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Matrix circuit 


23: 


Multiplexer 


19: 


Microprocessing unit 


25: 


Memory 


26: 


Demultiplexer 
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Second signal processing circuit 
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18: First signal processing circuit 

25: Memory 

26: Demultiplexer 

27: Second signal processing circuit 

17: Light control 
[Fig. 3] 

(a) Luminance signal 

(b) Color-difference signal 

(c) Synchronous clock for luminance signal 

(d) Synchronous clock for color-difference signal 

(e) Identification signal 

(f) R-Y demultiplex signal 
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(g) B-Y demultiplex signal 
[Fig. 4] 

3: First signal processing circuit 
6: Memory 

7: Second signal processing circuit 
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